Peroxiredoxin 2 in the nucleus and cytoplasm distinctly regulates androgen receptor activity in prostate cancer cells.
Currently, few therapies are effective against castration-resistant prostate cancer. Increased activation of the androgen/androgen receptor (AR) signaling pathway is thought to promote castration-resistant prostate cancer. Herein, we report that peroxiredoxin (Prx) gene expression in castration-resistant prostate cancer and hydrogen peroxide-resistant cells was upregulated. Prx2 was overexpressed in castration-resistant prostate cancer at the mRNA and protein levels and was localized to the nucleus and cytoplasm. Overexpression of Prx2 increased AR transactivation, whereas Prx2 overexpression in the nucleus suppressed AR transactivation. These effects of Prx2 on AR activity were abolished by the introduction of function-disrupting mutations into Cys⁵¹ and Cys¹⁷². Silencing Prx2 reduced the expression of androgen-regulated genes and suppressed the growth of AR-expressing prostate cancer cells by inducing cell-cycle arrest at the G1 phase. Furthermore, Prx2 knockdown also suppressed cell growth in castration-resistant prostate cancer cells. These findings indicate that Prx2 is involved in the proliferation of AR-expressing prostate cancer cells by modulating AR activity. Designing therapeutics targeting Prx2 may offer a novel strategy for developing treatments for prostate cancer, including castration-resistant prostate cancer, which is dependent on AR signaling.